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$\alpha$ (reduced) Rayleigh ( ) parameter
(1) heuristic
$u\equiv 0$ ( ) (1) Fourier mode $\exp(i(kx+ly))$
$\mu_{k,l}=\alpha-(1-(k^{2}+l^{2}))^{2}$
$\alpha<0$ $\mu_{k,l}<0(\forall k, l)$ $u\equiv 0$ (
) $\alpha>0$ $\mu_{k,l}>0(k^{2}+l^{2}=1)$ $u\equiv 0$
Fourier mode $\exp(\pm ix)(k=\pm 1, l=0)$ $x$
$y$ $-$ ( )
Collet-Eckmann [1] (1) –
’
Existence of roll solutions [$\mathit{1}J.\cdot$ Suppose that $\omega$ satisfies
$2/5<\omega^{2}<2$ .
Then, there exists a positive constant $\epsilon_{0}$ independent of $\omega$ such that for $0<\epsilon<\epsilon_{0}$ , the
equation
$(\alpha-(1+\partial_{x}^{22}+\partial)y2)u-u3=0$ , $-\infty<x,$ $y<\infty$
has aunique solution of the form
$\alpha=\ ^{2}+(1-\omega^{2})^{2}$ ,
and
(2) $u_{0}(x)=\overline{u}(\omega x)$ , $\overline{u}(z)=\epsilon 2\cos(Z)+O(\epsilon^{3})$ .





(2) (1) $u=u(x, y, t)$
(3) $u=\overline{u}(z)+\rho(z, X, Y, T)$ ,
where
$z=\omega x+\phi(X, \mathrm{Y}, T)$ , $X=\nu x$ , $\mathrm{Y}=\nu y$ , $T=\nu^{2}$ ,





$D//=4-8W^{2}+O(\epsilon)$ , $D_{1}=2\sqrt{\ }W$,
where
$W= \frac{\omega^{2}-1}{\sqrt{\ }}$ .
$D//>0$ $D_{1}>0$ $0<W<1/\sqrt{2}\text{ _{ ^{ }} ^{ } ^{ } }$
$D//<0$ $D_{1}<0$ $|W|>1/\sqrt{2}$ $W<0$




(2) spectral analysis (4)
(4) zigzag
$\Omega=(-L/2, L/2)\cross(-M/2, M/2)$ , $0<L<\infty$ , $0<M<\infty$
$L$ $2\pi/\omega$
160




Theorem 1. (1)$If0\leq W<1/\sqrt{2}$, then for sufficiently small $\epsilon>0$ , the spectrum of $A$
lies in the closed left $hdf$-plane in C. This is independent of $L$ and $M$ .
(2)$If-1/\sqrt{2}<W<0$, then for sufficiently small $\epsilon>0,$ $(\mathrm{i})$ the spectrum of A lies in the
closed left half-plane $|n\mathrm{C}$ provided $0< \epsilon<\frac{2\pi^{2}}{\sqrt{3}|W|M^{2}}$ (ii) the spectru$m$ of $A$ intersects
the right half-plane in $\mathrm{C}$ provided $\epsilon>\frac{2\pi^{2}}{\sqrt{3}|W|M^{2}}$ where $\epsilon M^{2}=O(1)$ as $\epsilon\downarrow 0$ and $Marrow\infty$ .
(3) $If|W|>1/\sqrt{2}$, then for sufficiently small $\epsilon>0$ and large $L$ , the spectrum of $A$ inter-
sects the right half-plane in C.
Theorem 2. When $0<W<1/\sqrt{2}$ and $\epsilon$ is sufficiently small, for sufficiently large $L$
and $M$ , there exist $\beta>0$ and $\gamma>0$ which depend on $\epsilon,$ $W,$ $L$ and $M$ such that (i) $\beta$ and $\gamma$
satisfy
$0<\beta<\gamma$, $\lim_{L,Marrow\infty^{\beta}}(\mathcal{E}, W, L, M)=0$
$\lim_{L,Marrow\infty}(\gamma(\epsilon, W, L, M)-\beta(\epsilon, W, L, M))=0$
(ii) The eigenvalues which belong to the interval $[-\beta, 0]$ are given by
$\mu_{mn}=-D_{\perp}(\frac{2\pi m}{M})^{2}-D//(\frac{2\pi n}{L})2o(+(\frac{1}{M}+\frac{1}{L})^{3})$
for $|m|\leq\rho_{1}(M)and|n|\leq p_{2}(L)$, where $\rho_{1}(M)=o(M),$ $\rho 2(L)=o(L)$ as $L,$ $Marrow\infty$ , and
the associated eigenfunctions are given by
$\psi_{mn}=\partial_{x}u0\exp(2\pi imy/M)\exp(2\pi inx/L)+O(1/M)+O(1/L)$ .
(iii) The other eigenvalues $\mu$ which belongs to the interval $(-\infty, -\beta)$ satisfy $\mu<-\gamma$
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